THE submicroscopic structure of myelin has been studied by a combination of X-ray diffraction and micro-analytical techniques. Low angle X-ray diffraction patterns furnish an indication of the crystalline structure of myelin [1, 2] ; the aim of the present studies was to determine the role played by water, and by various lipids in the architecture of the myelin unit. Frog sciatic nerve was used in initial experiments, though, more recently, the studies have been extended to bovine optic nerve [3] . The source of X-rays was a high-power rotating-anode unit, making possible relatively short exposures (of some ten to fifteen minutes' duration). Special observation cells provided a means of exposing a short (8 to 10 mm.) segment of nerve to a varying environment, while at the same time interfering as little as possible with the rest of the preparation. X-ray diffraction patterns were recorded serially in the affected segment, and nerve conductivity tested throughout most experiments where fresh nerve was used. The effects of graded water loss, variations in temperature (from -20°C. to 200°C.), and of swelling and slow extraction by lipid solvents and their vapours (e.g. ethyl alcohol, acetone, ether, chloroform) have been studied. The results have been compared with those obtained in similar experiments using pure synthetic phosphatides, "strandin" [4] , lipid mixtures and wet and dry total lipid extract of nerve.
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The changes observed in nerve during slow drying followed a definite sequence [2] which showed a reversible and an irreversible phase. The effects of freezing resembled those of drying. Changes in diffraction pattern appeared particularly marked between 580 C. and 610 C. [5] . Ethyl alcohol, acetone and ether all readily affected spacings below 700 A in the dried nerve pattern. Spacings above 70°A were much more susceptible to alcohol than to either acetone, ether or chloroform [6] . The results suggest the existence in myelin of a highly ordered, laminated, lipid-lipoprotein unit. The hydrocarbon chains in some layers of the unit may be tilted with respect to the radial axis, and unesterified cholesterol may play an important role in maintaining stability between adjacent chains. The effects of the various procedures on the X-ray diffraction pattern could, in part, be accounted for by an alteration in balance between polar and non-polar cohesive forces, penetration of micelles by lipid solvents, and the polymorphism of lipids over a temperature range.
